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. MILTON FIREMAN, 0. C. MAGISTAD, AND L. V. WILCOX~ ODIUM nitrate is one of the most widely used nitrogenous fer-S tilizers. The results of experimental findings, especially in eastern United States, have given this material a high evaluation, and have shown in a general way how and when it should be used to best advantage. However, since sodium salts deflocculate soil colloids to a considerable extent, the continuous application of sodiumcontaining fertilizers in large quantities to some soils, particularly to those that are high in colloidal matter, often results in a poor physical condition in the soil. While this has been known and taught for many years, few data are available to indicate the magnitude of the changes which occur in the soil as a result of sodium fertilizer applications. Some western farmers, who had not used sodium fertilizers previously, were concerned in 1942 at the prospect of using sodium nitrate because of its possible deleterious effect on the soil. This study was undertaken to determine in the laboratory whether the effect ' of sodium-containing fertilizers on the physical properties of soils, and especially on soil permeability, is a widespread problem or the result of special circumstances.
LITERATURE REVIEW
The influence of sodium nitrate on the physical condition of the soil was discussed by Hall (7)3 in England in I904 and by Gans (5) in Germany in 1905. Hall found that regular yearly applications of sodium nitrate a t the rate of 500 to 1,000 pounds per acre (not unusual applications for truck crops in England) induced very bad tilth in some soils. The evidence was conflicting, however, for sodium nitrate converted sohe soils into concrete-like masses, while other soils nearby showed little evidence of bad tilth, except occasionally in wet winters, despite 50 successive annuaI applications of 225 pounds of sodium nitrate per acre.
Somewhat similar results were later reported by Brown (2) in this country and Hardon (8) in Sumatra, among others. However, little stress has been laid in humid regions upon deterioration in soil structure as a result of sodium-containing fertilizer applications. .
There are few data available to indicate the best practice of nitrogen fertilization in arid regions. Kelley and Thomas ( I I ) reported in 1920 that large applications of sodium nitrate caused "alkali injury" in an experimental plot. Huberty and Pillsbury (IO) have shown that both sodium nitrate and ammonium sulfate reduced the rate at which a California soil would take water when irrigated. 2Associate Soil Scientist, Director of U. S. Regional Salinity Laboratory, and Agronomist, Division of Irrigation Agriculture, respectively. The authors wish to acknowledge the assistance of Mary Chase Erwin in obtaining some of the permeability data.
3Figures in parenthesis refer to "Literature Cited", p. 901.
